Abstract. In this paper, the use of sunflower seed oil diesel blend fuel on agricultural engine is studied. The alternative fuel varieties used for agricultural diesel engine are explored, and the industrial uses of aging grain are explored. For this purpose, we carried out the basic physical and chemical characteristics test of the blended fuel in our professional laboratory. We also carried out the macro spray characteristics of the fuel. Meanwhile, we also carried out the combustion characteristic test on the agricultural engine ZS195. The test showed that the mixed fuel was better than the pure diesel in the aspect of the penetration distance and the area of the oil beam. The spray cone angle was slightly worse in the middle period, and the later performance was satisfactory. The maximum explosion pressure in the cylinder of the mixed fuel was less than 7% lower than that of the pure diesel, and the peak time lag was 1-2 o CA.The instantaneous exothermic rate of the mixed fuel was about 7% higher than that of the pure diesel, and the peak time was 2 o CA behind the pure diesel under the high speed and high power condition. The temperature in the cylinder of the mixed fuel was about 2% higher than that of the pure diesel in the middle and late period. Mixed fuel could be used as an alternative fuel for agricultural engines.
Introduction
The Paris climate agreement has been formally entered into force. China's role is becoming more and more important in the global green sustainable development. The utilization of high efficiency, clean and renewable resources has put forward higher requirements for China's power machinery in the low carbon green upgrading and development. In addition to the vigorous development of pure electric vehicles and hybrid cars for individual and public travel, alternative fuel vehicles are also a development direction. In particular, a large number of small agricultural engines fuel consumption and the solution of pollutant emission problems are also a very difficult problem. Also, China is the producer and consumer of different kinds of edible oil. It is a big problem for the people's livelihood to make rational industrial use of the overdue and inferior oil products [1] .Because it involves the food safety of the people. According to this idea, the sunflower seed oil was used instead of part of the diesel fuel to form mixed fuel. The spray characteristics of the fuel were analyzed by experiments. The combustion characteristics of the fuel were analyzed on a small agricultural engine. It is hoped that the experimental data can provide support for the replacement of the traditional fuel for agricultural engines and develop new ideas.
Physicochemical Properties of Mixed Fuel

Preparation of Mixed Fuel
20% of the sunflower seed oil and 80% of the pure diesel fuel were made up of the fuel. The fuel was stirred in a mechanical way and the experiment was carried out. The mixed fuel was recorded as KHZ20D80, and the pure diesel was recorded as D100 [2, 3] .
Physical and Chemical Parameters of Mixed Fuel
We had done the related basic physicochemical indexes for the determination of mixed fuel and pure diesel. The results of the determination were shown in Table 1 . 
Experimental Study on Spray Characteristics of Mixed Fuel
In order to study the physicochemical evaporation performance of mixed fuel, we had carried out experiments on the macroscopic spray visualization device in our professional laboratory. The test engine was ZS195, which was a common agricultural engine in this area. Its conventional injection pressure was 18MPa. The spray morphology and spray data were recorded respectively. The injection time was 0.2ms, 0.4ms, 0.6ms, 0.8ms, 1.0ms, 1.2ms, 1.4ms. Spray morphology is shown in Figure 1 , and spray data trends are shown in figure 2. According to figure 1, the main area of the mixed fuel was more full, the edge of the oil beam was smooth and the area of the oil beam was larger [4] .The spray forward was more regular in the shape of the front and later, and at the time of 0.8-1.0ms, the spray forward has burr. The reason is that the viscosity of the mixed fuel affected the uniformity of its diffusion with the surrounding environment. According to figure 2 (b) (c), the spray penetration distance and the projection area of the mixed fuel increased with time. Among them, the spray penetration distance increased rapidly at the initial stage of spray, and the growth rate slowed down after the spray was stable. The reason is that the kinetic energy of the fuel jet is large and the axial penetration rate of the oil mist is faster in the initial stage of the spray, consequently the penetration distance increases rapidly. The kinetic energy of the fuel jet is weakened because the back pressure of the environment hinders the middle and later stages of the spray, consequently the growth rate of the spray penetration is slowed down. The spray penetration and projection area of the mixed fuel were better than that of diesel. In addition, as shown in Figure 2 (a) , the spray cone angle of the mixed fuel was larger than that of the pure diesel in the early and late stages of spray, the spray cone angle of the mixed fuel was less than that of the pure diesel in the middle of the spray. The reason may be that the viscosity of the mixed fuel is higher, which affects the rate of spray development. At the same time, it is consistent with the spray image of figure (1).
Combustion Characteristics of Mixed Fuel
In order to study the combustion characteristics of the mixed fuel, we had carried out a test on the agricultural engine bench in this professional laboratory. The test was carried out on the agricultural engine ZS195. We carried out the test at the torque speed 1500r/m and the power speed 2000r/m respectively. The test results were shown in Figure 3 . From Fig. 3 (a) (b) , it was known that the maximum burst pressure of mixed fuel was lower than that of pure diesel cylinder at 1500r/min and 2000r/min, and the peak value appeared slightly lagged behind. At 1500r/min, the maximum explosion pressure in the cylinder of the mixed fuel was 6.84% smaller than that of D100, and the peak time of the pressure was 1 o CA lagging behind D100. At 2000r/min, the maximum explosion pressure in the cylinder of the mixed fuel was 6.98% smaller than that of D100, and the peak time of the pressure was 2 o CA behind the D100. The reason is the mixed fuel viscosity, atomization and evaporation performance is poor, at the same time by Figure 2 (a) 1 (a) , the mixed fuel spray cone angle is less than D100, the amount of available fuel decreases, resulting in cylinder pressure was lower.At the same time, the large amount of fuel injection is not conducive to the instantaneous atomization of fuel, which makes fuel combustion lag a little, consequently the pressure peak appears at a slight delay.
From Figure 3 (c), it is known that the instantaneous exothermic rate of the mixed fuel was 21.96% lower than that of D100 at 1500r/min, and the peak time lag time was 10 o CA than that of D100.In this case, the engine load is large and the working temperature is not too high. The viscosity of the mixed fuel is large, the delay time is long [5] , and the combustion is affected, which leads to the lag of peak value and peak time. This is also consistent with the phenomenon that the middle spray cone angle is smaller in Figure 2 (a) .At the same time, the burning phenomenon of post combustion is due to the participation of oxygen atoms, consequently the curve appears in a more obvious double peak value phenomenon.
As shown in Figure 3 (d) , the instantaneous exothermic peak of the mixed fuel was 6.91% higher than that of D100 at 2000r/min, and the peak time was 2 o CA behind the D100. Under this condition, the engine speed is fast, the working temperature is high, the oxygen rich effect of the mixed fuel is obvious, the fuel burning is full, consequently the peak value is large. Similarly, under this working condition, the injection volume is large, and the oil viscosity is relatively large, which is not conducive to the instantaneous atomization of fuel, resulting in a slight delay of fuel combustion, which makes the pressure peak lag slightly. At the same time, the burning phenomenon of post combustion is due to the participation of oxygen atoms, consequently the curve appears in a more obvious double peak value phenomenon.
Summary
1. The spray parameters and effects of mixed fuel are better than that of D100 fuel in the middle and late combustion period.
2. The maximum explosion pressure in the cylinder of mixed fuel is smaller than that of D100, but it is within 7%. The moment of appearance is slightly lagging. The pressure curve in the cylinder of the mixed fuel is slower than that of D100, and the vibration of the engine can be reduced.
3. The instantaneous exothermic rate of mixed fuel is larger than that of high speed. The oxygen enrichment of fuel can promote combustion, improve instantaneous heat release rate and raise the temperature inside the cylinder, so that the combustion of fuel is completely enough, and further reduce pollutant emissions.
4. KHZ20D80 fuel can be replaced by D100 fuel. 5. KHZ20D80 fuel can be used as a fuel for agricultural engines.
